Central and peripheral neural aspects of gastroprotective and ulcer healing effects of lipopolysaccharides.
Lipopolysaccharides (LPS) are major components of the outer membrane of gram-negative bacteria playing a central role as potent endotoxins in the pathogenesis of endotoxic shock. Although large amounts of endotoxin may produce hemorrhagic lesions in the stomach, the possible gastroprotective effect of central or peripheral LPS against the acute gastric lesions has not been extensively studied. The aim of the present study was to compare the effect of intracerebroventricular (i.c.v.) and parenteral (i.p.) injection of LPS against gastric lesions induced by 100% ethanol. Male Wistar rats were treated either with a) vehicle (control); b) E-coli-LPS in various concentrations (1-10 microg/kg i.c.v or 0.1-40 mg/kg i.p.) followed 30 min later by 100% ethanol. The effects of pretreatment with nonselective inhibitor of nitric oxide synthase (L-NAME, 20 mg/kg i.g.) or selective inhibitor of inducible nitric oxide synthase, L-NIL (30 mg/kg i.g.) on the gastroprotection induced by LPS was investigated. One hour after ethanol application, the gastric blood flow (GBF) and the area of gastric lesions were determined. In addition, the mucosal expression of iNOS, cNOS and leptin was assessed using RT-PCR. LPS applied i.c.v. or i.p. dose dependently reduced gastric lesions induced by ethanol and this effect was similar to that observed after the administration of NO donor (SNAP). LPS-induced protection was significantly abolished by L-NAME and significantly attenuated by the selective inhibitor of iNOS (L-NIL). The expression of cNOS was detected in vehicle treated gastric mucosa and did not change after LPS administration. iNOS was not detectable in intact mucosa but its expression dose-dependently increased after the LPS administration. The i.c.v. administration of LPS did not upregulate further the iNOS expression, and dose-dependently inhibited the leptin mRNA expression in gastric mucosa. We conclude that LPS applied centrally or peripherally protects gastric mucosa against ethanol-induced damage through an increase in gastric microcirculation mediated by NO due to overexpression of iNOS. Transcriptional downregulation of leptin in gastric mucosa is probably due to the increased leptin release induced by the intracerebroventricular application lipopolysaccharide.